ABSTRACT -The objective of this study was to evaluate the physiological potential of stylosanthes seeds cv. Campo Grande in response to coating with zinc and boron. The treatments were: T1 -uncoated seeds; T2 -seeds coated with calcium silicate; T3 -80 g of B + 60 g of Zn.kg 
Introduction
In Brazil, the most practical and economical way of livestock support are the pastures. However, the results obtained with the production of dry mass are inferior to the genetic potential of the forage species, limiting the productive potential of the cattle industry (Victor et al., 2009 ), due to, in particular, the deficiency in fertilizer management. Therefore, the use of techniques aimed at improving this management emerges as viable alternatives to ensure the sustainability of the pastures cultivated by combining productivity, quality and persistence of forage production (Teles et al., 2011) .
The brazilian cattle industry focuses, in large part, in the Cerrado, which is characterized by the presence of micro aggregates that basically are mostly acidic soil with low capacity of cationic exchange (CTC) and high saturation by aluminum (Vendrame et al., 2010) . Among the micronutrients, boron and zinc are worth highlighting, since they are the ones that most often cause disabilities in crops in soils of the Tropics (Faquin, 2005) . Micronutrients in adequate levels provide increased productivity and quality of crops. Appropriate levels of micronutrients can still encourage the efficient use of fertilizers containing nitrogen and phosphorus (Kirkby and Römheld, 2007) . Boron and zinc are characterized by being absorbed in small quantities, due to the fact that they don't participate in plant structures, but they are constituents of enzymes or act as its enablers (Dechen and Nachtigall, 2006) .
Among the tasks assigned to boron, some can be highlighted, such as participation in the formation of the cell wall and plasma membrane (Malavolta, 2006) , in the division and cell elongation in the transport of auxins and the nitrogenous base uracil synthesis, RNA component, affecting thus the synthesis of nucleic acid and protein (Faquin, 2005) .
In addition, it has an important role in biological nitrogen fixation, because it protects the nitrogenase enzyme of damage caused by toxicity of reactive O 2 species such as O 2 and H 2 O 2 (Malavolta, 2006) .
The main function of zinc on the metabolism of plants is to work as an enzyme activator and component, being essential to the activity, regulation and stabilization of protein structure (Dechen and Nachtigall, 2006) . Zn is also involved in the metabolism of auxins indole-3-acetic acid particularly (AIA) (Faquin, 2005; Kirkby and Römheld, 2007; Alloway, 2008) .
Considering that the amount of micronutrients required by plants is small, the seed coating with micronutrients is an alternative supply, as it provides a better uniformity of distribution and utilization by plant, reduces losses, offers lower cost of implementation, in addition to improving the emergence and establishment of seedlings (Wazilewski and Gomes, 2009; Farooq et al., 2012) . In addition, the technique of seed coating standardizes the size and the shape of the seed, providing greater precision in sowing and application of chemical products, especially with regard to small and irregularly-shaped seeds.
Although the coating technique promotes the application of micronutrients, the study of dose and ideal sources becomes important, since inadequate doses may cause toxicity affecting the physiological potential of seeds, as well as the development of plants in the field (Prado et al., 2007a) . Therefore, it is important to assess that, while the addition of micronutrients to recoat can improve the physiological potential of seed, the same can also promote phytotoxicity problems, from inadequate doses.
The cv. estilosantes Campo Grande is a forage Fabaceae, launched by Embrapa in 2000, composed by physical mixture of improved seeds Stylosanthes capitata and Stylosanthes macrocephala, in proportion of 80% and 20%, respectively (EMBRAPA Gado de Corte, 2007) . This Fabaceae is characterized by presenting several positive aspects to the use in pastures, such as: resistance to anthracnose; adaptation to sandy soils and low fertility; high productivity of seed (200 to 400 kg.ha -1 ); high capacity of natural re-sowing; good ability to persist in intercropping with Brachiaria decumbens; good digestibility and palatability; good getting nitrogen by biological fixation and; production of a good amount of dry matter (8 to 14 t ha -1 year-1) (EMBRAPA Gado de Corte, 2000; EMBRAPA Gado de Corte, 2007) .
Therefore, the objective of this study was to evaluate the physiological potential of cv. estilosantes Campo Grande seeds in response to recoat with zinc and boron, from the hypothesis that the incorporation of micro-nutrients to the coating can improve germination and vigor of the seeds, as well as promote phytotoxicity problems.
Material and Methods
Commercial seed of stylosanthes cv. Campo Grande (Stylosanthes capitata/macrocephala), were used, which were previously subject to rip fence (Brasil, 2009) between two sheets of sandpaper number 100, for overcoming dormancy. The information contained in the packaging of the seed lot were 98.5% purity and germination of 62%. However, the tests were made of twinning and emergence of seedlings for characterization of the physiological quality of the lot, which provided the following values: 66% of germination; germination speed index of 16.77; 64% of emergence of seedlings and emergency speed index of 8.12.
As filling material for the coating process, calcium silicate and as cement material a solution of water and glue 'extra cascorez' based on polyvinyl acetate (PVA) were used, according to Xavier et al. (2015) . The proportion of calcium silicate and seed was 3:1 (p/p), respectively. The glue was diluted in water, previously heated to 70 °C (Mendonça et al., 2007) , in a proportion of 1:1 (v/v) for use as cement.
The sources of micronutrients were boric acid and zinc sulfate. The doses of micronutrients were based on recommendation of Malavolta (1980) , for forage Fabaceae. From this recommendation the following treatments were established with the combinations of micronutrients: T1-seed not covered; T2-seeds covered only with calcium silicate; T3-80 g of boric acid and zinc sulfate 60 g.kg -1 of seeds; T4-120 g of boric acid and 90 g of zinc sulphate kg -1 . of seeds; T5-160 g of boric acid and zinc sulfate 120 g.kg -1 and seeds; T6-200 g of boric acid and zinc sulfate 150 g.kg -1 of seeds. In the coating process, a bench model drageadora N10 Newpack was used, adjusted to work with rotation speed 90 rpm tub, time of application of cement solution spray of 1 second, air blower temperature of 40 °C and duration time of the blower attached to 1 minute. A methodology for materials deposition in layers was performed according to Xavier et al. (2015) , however, the amounts of micronutrients have been added, all at once, on the sixth covering layer, starting with the boric acid followed by zinc sulphate.
After recovering, the seeds were evaluated as physiological characteristics in laboratory and vegetation, as follows:
Germination test -carried out according to the modification of the Rules for Seed Testing (Brasil, 2009) , for the number of seeds by replication, with four replications of 50 seeds each, for each treatment. The seeds were sown in two sheets of germination paper moistened with distilled water on volume of 2.5 times the mass of the substrate and kept for 10 days, in the germination Chamber type BOD with alternating temperature of 20/35 °C. The evaluations were carried out according to Brasil (2009) . Daily counts were performed for determining the germination speed index (GSI) by the formula proposed by Maguire (1962) , and the mean germination time (MGT), according to Edmond and Drapala (1958) .
Seedling emergence test -was performed in a greenhouse, with four replications of 50 seeds for each treatment, where the seeds were sown in plastic trays, with a capacity of 2.2 liters of substrate containing a mixture of sand and soil (2:1) (v/v). Daily counts were made of the number of emerged seedlings for a period of 30 days. In the end, the percentage of seedling emergence (E) was determined, these being considered from its emergence in the substrate, the speed index (ESI), second formula adapted from Maguire (1962) , and the mean emergence time (MET), (Edmond and Drapala, 1958) . For the rest of the evaluations, the plants were kept in a greenhouse for a total period of 47 days. In the end, the plants were carefully removed from the trays and had their roots properly washed and then analyze the equipment ground eye S120 ® which supplied the data related to the length of the shoot (SL) and root (RL) in centimeters and nodule/plant number (NN). For leaf area in cm² (LA), the fully expanded leaves were highlighted and analyzed by ground eye S120 ® equipment. Subsequently, the aerial part was separated from the root and both were placed in paper bags and heavy in balance of precision for determination of fresh weight of the shoot (SFW) and root (RFW) in mg per plant. Then the bags were kept in forced air circulation oven at 65 °C for 72 hours to determine the dry weight of the shoot (SDW) and root (RDW) in mg per plant.
For statistical analysis we used the model of completely randomized design, with four replications of 50 seeds, for the variables: FGC, G, AS, SD, DS, GSI, and MGT for the experiment in vegetation was used a model of random blocks design with four replications of 50 seeds each. For the statistical analysis of the variables, SL, RL, SFW, SDW, RFW, RDW, LA and NN 20 plants were used, with five plants of each block, taken at random. G data, AP and DS were transformed to arcoseno (x/100).5, to follow normal distribution. Subsequently, data were subjected to analysis of variance and averages compared by Duncan test at 5% probability.
Results and Discussion
The treatments influenced the physiological quality of seeds of cv. estilosantes Campo Grande (Table 1) . The treatments involving the covering of seeds, regardless of the addition of Zn and B, exerted negative impact on the first count of germination (FGC). None of the treatments proved superior to the seed not covered, especially on treatment 6 (addition of 200 g of boric acid and zinc sulfate 150 g.kg -1 of seeds) in which the scored percentage of germination in the first test was equal to zero. Some authors, in contrast, didn't check effect of zinc and boron coating on FGC of rice and wheat seeds (Tavares et al., 2013a; Tavares et al., 2013b 0.73 and 0.03 g.kg -1 of Zn and B for wheat, respectively) used in rice and wheat seeds were much smaller when compared to those employed in this work. Probably the reduction observed in the FGC is associated with osmotic effect provided by micronutrients.
The seeds yield or absorb water of the substrate, with greater or lesser speed, according to water gradient between the seed and the external environment (Lopes and Macedo, 2008) . A high concentration of salts is characterized as a stress factor for plants, since this salinity entails reducing the osmotic potential which therefore favours the retention of water in order to make it less available for plants (Ribeiro et al., 2001 ). Thus, with increasing salinity occurs a decrease in osmotic potential, making water absorption by the roots more difficult (Amorim et al., 2002) .
Fertilizers used as source of micronutrients are characterized by being salts and the presence of these interfering with the covering the surrounding water potential of the seed by reducing the potential gradient between the seed surface and coating, which ends up restricting the water absorption and, therefore, reducing seed germination. Even the pure silicate coating without the addition of micronutrients has caused negative impact on the FGC.
The effect of coating with zinc and boron was also noticed in the germination speed index (GSI). However, the same did not affect the mean germination time (MGT) ( Table 1) . Similarly, all treatments interfered negatively in the germination percentage at the end of the test, where he observed the worst results for treatments 5 and 6 (44 and 23%, respectively) ( Table 1) .
Similar results were observed by Ribeiro et al. (1994) on germination of maize seeds coated with Zn and B and for sorghum seeds (Yagi et al., 2006) and rice (Funguetto, 2007) covered with Zn. However, several authors report that the seed coating with these micronutrients either applied alone or in combination, does not affect the germination (Ohse et al., 2000; Masuthi et al., 2009; Tavares et al., 2013a; Tavares et al., 2013b; Tavares et al., 2013c; Arjmand et al., 2014; Oliveira et al., 2014) . However, it is noteworthy that the species used in this study differs from the species evaluated by the authors mentioned and the doses of micronutrients were employed higher than those used for the same. In addition, the reduction in the final germination percentage observed reinforces the hypothesis of the influence exercised by these micronutrients in the water potential of the coating reducing water uptake by seeds.
From the data relating to abnormal seedlings (AS) was unable to verify the negative effect of the treatments (Table 1) . The smallest percentages of AS were observed in treatments 5 and 6, comprise the combinations of the largest doses of micronutrients, which may be related, in addition to the osmotic effect of flooring, a larger doses from these toxicity, since these micronutrients are required in small amounts and the range between the ideal and the toxic quantity is small. According to Prado et al. (2007a) inadequate doses of micronutrients can cause toxicity, affecting plant growth and, consequently, reducing the rate of germination and emergence, reducing the range of plants and the production of culture.
On the other hand, the largest percentages of dead seeds (DS) were observed for treatment 1 (seeds not covered), which differed from treatment 4 (Table 1) . In this way, one can infer that the covering of seeds of cv. stylosanthes Campo Grande, adding micronutrients or not, does not result in death of seeds, and even the combinations with the highest doses do not cause this effect, although it can cause a phytotoxic effect, as mentioned for AS.
All treatments in which there was addition of micronutrients in smaller percentages were provided covering of emergence of seedlings, however, for the emergency speed index (ESI) the same did not differ from the control ( Table 2) . Treatment 2, constituted only of coating with calcium silicate, showed the best results for the ESI and the addition of micronutrients to recoat it hasn't hurt the mean emergence time (MET), where all treatments with micronutrients were equal to or better than the control. Tavares et al. (2013c) , evaluating the effect of different doses of zinc (0; 0.78; 1.56; 2.34 and 3.12 g Zn.kg -1 of seed) of seed coating of oatmeal, did not verify any differences between the doses employed, in the same way as for the control, when compared by average test. However, it is important to note that the doses used by authors were much smaller when compared to the ones employed in this work. Therefore, one can infer that, again, the osmotic effect of Journal of Seed Science, v.38, n.4, p. [314] [315] [316] [317] [318] [319] [320] [321] 2016 micronutrients may have interfered in the water potential of the coating, leading to decreases in speed of water absorption, which consequently reduced the emergence of plants.
The addition of micronutrients to recoat did not affect the speed of emergence of plants when compared to seed not covered (treatment 1). Similarly, Arjmand et al. (2014) also observed no difference in speed of emergence of barley plants, relative to the control, depending on the use of different doses of zinc (0; 0.8; 1.6; 2.4 and 3.2 g of Zn.kg -1 of seeds). For the variable length of the shoot (SL) there was a positive effect of the addition of micronutrients coating (Table 3 ). The lowest values were obtained in plants from seed not covered and covered only with calcium silicate, which did not differ among themselves. Among the treatments with addition of micronutrients, treatment 4 (120 g of boric acid and 90 g of zinc sulphate kg -1 of seeds) presented the highest values for this variable, however, not statistically different from treatments 3 and 5. On the other hand, treatment 6 (T6-200 g of boric acid and zinc sulfate 150 g.kg -1 of seeds), one of the compounds by micronutrients, provided the lowest SL.
Treatment 4 provided the best values of root length (RL), as opposed to treatment 6, which resulted in the lower RL, not differing from the seeds not covered (Table 3) . Mean followed by the same letter did not differ statistically between each other by Duncan test (p<0.05). *T1 -uncoated seeds; T2 -seeds coated with calcium silicate; T3 -80 g of B + 60 g of Zn.kg -1 seeds; T4 -120 g of B + 90 g of Zn.kg -1 seeds; T5 -160 g of B + 120 g of Zn.kg -1 of seed and; T6 -200 g of B + 150 g of Zn.kg -1 of seed.
The positive effects observed for SL and RL, can be related to participation of Zn in the synthesis of tryptophan, which seems to be the precursor of the biosynthesis of indole-3-acetic acid (IAA), which is the main promoter of growth hormone in plants (Faquin, 2005; Kirkby and Römheld, 2007; Alloway, 2008) . Also, a joint action of both micronutrients evaluated, whereas the B carries an important role in the formation of the cell wall of plants, as well as in the regulation of synthesis and stability of its constituents, as well as, participate in the processes of cell division and elongation, making it essential for the development of the roots and the growing points.
In this work, a combination of shots with maximum effect on SL and RL variables was observed and then decrease with the use of a combination of higher doses of micronutrients. Results that corroborate the observed in this work were found by several authors for the SL and RL, but with other species, is seed coating with Zn and B combined or in the use of these isolated way (Ohse et al., 2000; Funguetto, 2007; Masuthi et al., 2009; Tavares et al., 2013a; Tavares et al., 2013) . However, Ohse et al. (2000) achieved better results for zinc applied separately and negative for the shoot, root and whole plant length of rice when the seeds were given in B + Zn coating together. According to the authors, these results are probably the antagonistic effect of these micronutrients. In the present work the negative effect in treatment 6 (T6-200 g of boric acid and zinc sulfate 150 g.kg -1 of seeds), possibly the beginning of phytotoxic effect of doses of these micronutrients.
In relation to leaf area (LA), again the treatment 4 (T4-120 g of boric acid and 90 g of zinc sulphate kg -1 of seed) is shown higher than the control (treatment 1), however treatments 2, 3 and 6 did not differ from the T4 (Table 3) . Tavares et al. (2013a) also observed increments in LA of rice plants obtained from seeds coated with Zn and B as the doses tested increased (maximum dose tested of 0.25 g Zn.kg -1 of seeds and 8.4 g B.kg -1 of seeds). The authors evaluated two products, one of which was composed only for Zn and the other by mixing this with B and Mo, and there have been no difference between the same. Similarly, the use of these same products also provided in increments of LA values of wheat plants on the grounds of increased doses (maximum dose tested of 3.12 g Zn.kg -1 of seeds and 0.03 g B.kg -1 of seeds) (Tavares et al., 2013b) . These results corroborate with those found for plants of oats covered with Zn (at a dose of 3.12 g Zn.kg -1 of seeds) (Oliveira et al., 2014) . It is important to highlight that the doses evaluated in the works mentioned are tiny compared to those used in this study. This is due to the use of commercial formulations, for these authors, which have a recommended dosage for the main crops, different from this work that followed a specific recommendation to forage Fabaceae (Malavolta, 1980) .
To the variable number of nodes (NN), treatment 4 also provided the best results, and treatments 5 and 6 provided in the lowest values, demonstrating inhibitory effect of doses used in these treatments (Table 3) .
The Fabaceae, like stylosanthes, are characterized by their ability to bind to bacteria capable of fixing atmospheric nitrogen and convert it into ammonia, which will be embedded into forms of possible nitrogen for use by these plants (Araújo and Carvalho, 2006) . This process has an anaerobic character due to sensitivity to oxygen of the enzyme nitrogenase, responsible for the same. Therefore, the amount of oxygen required to cellular respiration, must be controlled without the impairment of enzyme activity (Faquin, 2005) . It is believed that the oxygen control mechanism is related to the performance of boron in the cell wall, seen that there is a relationship between the Fabaceae and the Rhizobium membranes (Bolaños et al., 1996) . As boron regulates the synthesis and stability of cell wall constituents, if there is a deficiency of this micronutrient, the barrier that manages the diffusion of oxygen from outside the infected area by the lump can be broken, undermining the activity of the enzyme and, consequently, efficiency biological nitrogen fixation (Yamagishi and Yamamoto, 1994) .
For the fresh weight from the shoot (SFW) and dry weight from the shoot (SDW), treatment 4 did not stand out of control as it was checked for SL, RL, LA and NN (Table 3) . For treatments 2 and 3 SFW provided the best results, and treatment 6 did not differ from these. On the other hand, treatment 4 presented the smallest observed values for SDW. These results may be related to a better photosynthetic efficiency of plants from treatments with lower leaf area (treatments 2, 3 and 6), which may have been able to intercept the light energy and CO 2 , to dry weight production, better than plants with greater FA (4) (Tavares et al., 2013) .
The best results for root fresh weight (RFW) and root dry weight (RDW) were observed for plants from the treatment 2, however, the treatments 3 and 4 (with different combinations of Zn and B) did not differ to RFW and treatment 3 did not differ from the 2 as the RDW (Table 3) . It is important to emphasize the improvement of the development of plants from seeds coated in relation to the control.
Ohse et al. (2000) did not notice significant difference in dry weight of aerial and total irrigated rice plants from seeds coated with Zn and B, and the same was observed for plant dry weight of bean pods (Masuthi et al., 2009 ) and wheat from seeds coated with different doses of zinc (Tavares et al., 2013b) . In addition, some authors have reported a negative effect of Zn on RDW and total dry weight of sorghum and maize plants when used zinc sulphate as a source of micronutrient in the light of increasing doses (Yagi et al., 2006; Prado et al., 2007a, Prado and Mouro, 2007b) . This effect may be the result of excess Zn added to the concentration already present on the seeds of this micronutrient, causing inhibition of root elongation (Yagi et al., 2006) .
Positive results of the seed coating for SDW and RDW with Zn and B were described in rice plants irrigated and dry mass of wheat plants from seeds coated with Zn, SDW of rice plants from seeds coated with Zn, B and Mo and plant dry weight of oats from the covering with Zn (Funguetto, 2007; Tavares et al., 2013b; Tavares et al., 2013a; Oliveira et al., 2014) . From the foregoing it was possible to observe that the covering of seeds of cv. stylosanthes Campo Grande, regardless of the addition or not of micronutrients, impaired germination and the combination of higher doses of Zn and B the impact of covering the worst germination speed index, despite that the covering did not interfere in the time of germination. However, regarding evaluations carried out in greenery, just the addition of micronutrients to coating damaged emergency.
As for the biometric characteristics, some treatments with addition of micronutrients proved superior to the control, in cases such as for SL, RL, LA and NN. Despite not having differed from other treatments added micronutrients, treatment 4 (120 g of boric acid and 90 g of zinc sulphate.kg -1 of seeds) led to increments in the length of the shoot, root, leaf area and number of nodules of the orders of 25%, 55%, 29% and 33%, respectively, relative to the control, in addition to having to promoted the best value for root length (22.56 cm). However, these results have not been verified for the fresh and dry weight of shoots and root.
Thus, one can infer that it compromises the potential physiological coating of the seeds of stylosanthes, which would affect the establishment of the stand of plants in the field. However, after the establishment of seedlings, the micronutrients promote their development. Therefore, once the micronutrients are required in small quantities by plants, and from the results, it is necessary to carry out new tests
